Development of a tissue-culture-based enzyme-immunoassay method for the quantitation of anti-vaccinia-neutralizing antibodies in human sera.
Vaccination with vaccinia virus is carried out in order to induce protection against variola virus, the causative agent of smallpox. Serum titer of vaccinia virus-neutralizing antibodies is considered to be well-correlated with in vivo protection. Plaque reduction neutralization test (PRNT) is the gold standard for detecting and quantifying vaccinia virus-neutralizing antibodies in sera of vaccinees. However, PRNT is time and labor consuming, which does not allow large-scale screening needed for a population survey. A simplified, sensitive, standardized, reproducible and rapid method, neutralization tissue-culture enzyme immunoassay (NTC-EIA) was developed for quantitation of neutralizing antibodies against vaccinia virus. The assay consists of the following steps: neutralization of the virus with serially diluted sera, infection of cells in culture and measurement of residual virus replication using an enzyme immunoassay. The assay can be used for animal (rabbit) or human sera. Titer averages obtained using NTC-EIA were highly correlated (R2=0.9994) to those obtained using PRNT. The assay is carried out in 96-well plates and takes only 2 days to complete. With the appropriate setup, it can be automated fully to allow screening of a large number of sera.